REMARKS 



Claims 1, 2, 5-18, 28, 29, 32-45 and 48-56 currently active. 

An Information Disclosure Statement is filed with this Supplemental 
Amendment, pursuant to the Examiner's comments in the last Office Action. 

The Examiner has objected to the abstract of the disclosure. The abstract has 
been amended to be less than 150 words. 

In regard to the drawings, amended drawings are enclosed. Formal drawings 
will be provided when the application is allowed. 

In regard to reference characters 7, 8, 9 and 10, the specification has been 
amended to accurately depict these reference characters as removal mechanisms throughout. 



The drawings have been amended to show that the air lock is designated by 
reference character 612, and the flange is designated as reference character 611. The 
reference character 203 has been deleted from the figures and specifications. 



Applicants submit that they have responded to all the outstanding objections or 
rejections by the Examiner. 



In view of the foregoing amendments and remarks, it is respectfully requested 
that the outstanding rejections and objections to this application be reconsidered and 
withdrawn, and Claims 1, 2, 5-18, 28, 29, 32-45 and 48-56, now in this application be 
allowed. 
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Version with markings to show changes made to the abstract of the disclosure 

An apparatus for sorting particles composed of a mixture of particles with differing 
physical and chemical characteristics. The apparatus includes a comminutor or a pulverizer for 
reducing the size of the particles. The apparatus includes a mechanism for separating undesired 
material from desired material [removing particles from the inside of the comminutor which are 
intermediate in size between the feed to the comminutor and the product of comminution. The 
apparatus includes a mechanism for either discharging particles taken from the comminutor to a 
reject stream or providing them to a size classification apparatus such as screening. The apparatus 
includes a mechanism for returning the oversize particles to the comminutor or for discharging 
them to the reject stream. The apparatus includes an electric mechanism for separating particles 
with an electrical force disposed adjacent to a magnet mechanism. The apparatus includes a 
mechanism for providing the particles to the magnet mechanism and the electric mechanism and 
for providing triboelectric and capacitive charges to the particles. The providing mechanism is 
engaged with the magnet mechanism and the electric mechanism. The apparatus includes a 
mechanism for returning one of the products of electric and magnetic separation to the 
comminutor while discharging the other to the reject stream. A method for sorting particles 
composed of a mixture of particles with differing physical and chemical characteristics. The 
method includes the steps of reducing the size of the particles to liberate subcomponent particles. 
The method includes the steps of removing particles from the comminutor which are smaller than 
the feed to the comminutor but coarser than the product of comminution. The method includes 
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the steps of providing the particles to a separation mechanism. Then there are the steps of 
separating the particles on the basis of size, density, or electric and magnetic properties. Then 
there are the steps of returning the appropriate particles to the comminution device for further size 
reduction and of discharging the other particles from the comminution circuit] . 



Version w ith mark ings to show changes made to the specification 



Page 17, lines 9-26: 

The grinding chamber 200 inside of the pulverizer is shown in more detail in 
Figure 2. In the figure, 201 is a heavy stationary grinding ring. 202 is a rotating roller. The 
roller is suspended [203] from a rotating crossbar 204 cantilevered from a vertical centered drive 
shaft 205. Particles are pulverized by compression between the grinding ring 201 and the 
rotating rollers 202. One roller, 202, is shown in Figure 2. Mills may employ several rollers. 
A rotating plow, 206, cantilevered from the center shaft, throws the large, heavy particles which 
land near the center of the mill base back into the grinding zone between ring and rollers. Particles 
which are difficult to grind and which are too heavy to be lifted by the air flow, 5, entering the 
mill base through air flow casing 18 and passing through a plurality of vanes 208 concentrate in 
the base of the pulverizer 207. Removal mechanism 7 passes through the air scroll casing 18. 
It opens to the base of the mill inside one the air flow vanes 208. A second removal mechanism 
8 enters the grinding chamber at 209 above the elevation of the rotating cross bar 204. 

Page 18, lines 1-24: 

Hot air 5 is blown into the base of the mill 207 through the air casing 18 shown 
in Figure 3. Temperatures up to 250 to 350 degrees Fahrenheit can be used. The air is heated 
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upstream of the air scroll casing by means not shown. The air enters the base of the mill with 
velocities ranging upward to several thousand feet per minute. The air swirls around the casing 
and enters the mill through vanes 208 opening underneath the grinding ring 201. The vanes direct 
the air flow tangential to the inside diameter of the grinding chamber 200. Removal mechanism 
7 opens to the mill base in the grinding chamber through vane at 208. It is a screw conveyor of 
the type manufactured by AFC of Clifton, NJ. The separation mechanism may be located in any 
air inlet vane around the circumference of the pulverizer but preferentially is located away from 
the pulverizer inlet 4. The screw conveyor opens just inside the vane without protruding into the 
base where it would be hit by the plow. The air flow slot 301 immediately upstream of the screw 
conveyor opening is plugged off to prevent air flow. In operation, this permits buildup of particles 
in front of the screw conveyor. It is not necessary to employ an air lock device at the exit of the 
conveyor because air flow is blocked by particles inside the length of the conveyor. The screw 
conveyor mechanism must be able to operate at the temperature in the base of the pulverizer. 
More than one [separation] removal mechanism 7 may be used in the base of the mill. 

Page 18, line 25 through page 19, line 25: 

The inside of the pulverizer at an elevation above the top of the gear train 
mechanism 211 is shown in Figure 4. The casing 400 encloses the inverted cone of a static 
classifier 401 . Air and particles passing upward through the mill enter the classifier through vanes 
402. Small particles and air exit the pulverizer through the product pipe at 6. Oversize particles 
drop to the bottom of the inverted cone and return to the grinding chamber 200 through flap 
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valves 403. A [separation] removal mechanism 9 is attached to the outside wall of the casing 400. 
It connects to the inside space between the casing wall and the inverted cone 401. A [separation] 
removal mechanism 10 passes through the casing 400 and is attached to the bottom of the inverted 
cone at the flap valves 403. 

[Separation] Removal mechanism 8 is a kick-out door. It opens to the inside of the 
pulverizer chamber at 209. The [separation] removal mechanism 8 can be located at any elevation 
from the top of the roller 202 up to the top of the grinding chamber at 210. It is preferentially 
at an elevation above or below the rotating arm 204 and at a location around the circumference 
of the grinding chamber which is away from the feed 4 and the mill drive shaft 212. More than 
one [separation] removal mechanism 8 may be used in the grinding chamber. 

[Separation] Removal mechanism 9 is a kick-out door. It opens into the region of 
the pulverizer above the top of the gear train mechanism 211 between the casing 400 and the 
inverted cone 401 of the classifier. It can be located at any elevation from the top of the gear train 
mechanism 211 up to an elevation below the entrance to the classifier at 402. More than one 
[separation] removal mechanism 9 may be used above the top of the gear train mechanism. It can 
be located anywhere around the circumference of the classifier. 

Page 19, line 26 through page 20, line 13: 
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The kick-out door mechanism can be as shown in Figure 6 or Figure 7. The 
mechanism 700 shown in Figure 7 is attached to the pulverizer through mill flange 701 . The kick- 
out door 702 is hinged horizontally so that it opens into the volume of the pulverizer from the 
bottom edge of the chute 703. Particles which are falling downward inside the pulverizer would 
be deflected into the chute 703 as shown. Lever 704 is used to open or close the kick-out door 
701. The chute 703 is attached to air lock mechanism [705] 612 through air-lock flange [706] 
611 . The air lock of the type manufactured by W. M. Meyer & Sons, Skokie, IL, can be operated 
manually or continuously. The kick-out door mechanism can be hinged horizontally so as to open 
horizontally from the top or the bottom of the chute or it can be hinged vertically from the left 
or the right side of the chute so as to open clockwise or counterclockwise as seen from above. 

Page 21, line 24 through page 22, line 11: 

Particles removed from the pulverizer by [separation] removal devices 7, 8, 9, or 
10 can be issued to reject stream 17 directly or conveyed 11 to feed hopper 20, The particles 
withdrawn from the internal circulation in the mill by any of the [sampling] removal 
mechanisms[,] 7, 8, 9, or 10 can be directed individually or in combinations to the reject stream 
17. The conveyance mechanism 11 can be a screw conveyor or a conventional conveyor of the 
type manufactured by AFC of Clifton, NJ. The conveyance mechanism 11 and the separation 
mechanism 2 and return conveyance mechanism 16 and the reject conveyance mechanism 17 
should be enclosed to prevent dusting. The capacity of the conveyors 11 ranges from 1/10 to the 
full rate at which particles are fed to the pulverizer and preferentially is in the range of 1/3 to x h 
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of the full rate of the feed. The capacity of the return conveyance devices 16 and the reject 
conveyance mechanism 17 ranges from 1/6 to the full rate of the feed to the pulverizer. 

Page 43, line 7 through page 44, line 13: 

Particles colliding with or moving near the walls of the grinding chamber 200 are 
removed from the pulverizer through [separation] removal mechanism 8 mounted on the wall of 
the grinding chamber. There may be more than one such separation mechanism and they may be 
mounted at various elevations above the top of the grinding zone in the base of the mill 207. The 
[separation] removal mechanism 8 opens into the mill through a hinged door which can be 
directed to catch particles which are rising, falling, or moving around the circumference of the 
mill in either clockwise or counterclockwise direction. An air-jet mechanism 615 can be used 
to prevent excess amount of fine material from being withdrawn from the mill. This is 
accomplished by directing the air jet into the mill through the opening for mechanism 8. The 
coarse particles which are deflected into the separation mechanism fall through an airlock 
mechanism which serves to isolate the atmosphere inside the mill. The mill can be of the 
overpressure or the under-pressure type. Particles exiting mechanism 8 can be discharged to the 
reject stream 17 directly when the quality of the particles does not warrant processing with 
separation mechanism 2 or conveyed to the separation mechanism 2 via conveyor 11. This 
conveyor can be a screw conveyor, a belt conveyor, elevator or any method for moving the 
particles in the minus 8 mesh size fraction. 
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Particles which are falling along the inside wall of the outside casing of the 
classifier are removed from the pulverizer circulation by [separation] removal mechanism 9. 
More than one such mechanism may be employed and they may be mounted at any elevation 
below the entrance to the classifier at the top of the mill. This mechanism may be arranged to 
catch particles rising, falling, or with a vortex motion in either direction around the inside wall 
of the classifier casing. Preferentially, it is arranged to catch particles falling back to the grinding 
zone. An air jet mechanism 615 similar to that described above can be used to prevent an excess 
of small particles from exiting the mill. The mechanism and the means to convey to the separation 
mechanism 2 or to the reject stream 2 are similar to that of separation mechanism 8. 
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